In four controlled experiments, it was established that bloat occurring in rumen fistulated cattle pastured on wheat is a foamy type. Poloxalene effectively prevented foaming, and bloat scores of controls and those receiving poloxalene differed significantly. Though differences among daily treatments of 1.0, 1.5 or 2.0 g of poloxalene per 100 lb (45.4 kg) body weight were nonsignificant, a dose-response relationship was suggested. A fifth experiment, conducted with 112 heifers pasturing wheat, indicated that a molasses liquid supplement containing poloxalene and a molasses-salt block containing poloxalene significantly reduced bloat incidence and severity during the periods they were offered. The bloat-provocative pastures contained 35.1 to 37.7% crude protein, 9.5 to 12.4% insoluble protein, 17.4 to 18.7% soluble protein, and 6.8 to 7.7% nonprotein nitrogen.
INTRODUCTION
Generally cattle pastured on grasses have been considered to be relatively safe from bloat. However, in recent years the incidence of bloat in cattle grazing young wheat has been high. Deaths from bloat in the 4 to 5 million cattle grazing wheat in Kansas, Texas and Oklahoma have been estimated to reach 2 to 3% (Clay, 1973) . Gains of up to 2 lb (.91 kg) per head per day (Tillman, 1972) have increased the popularity of grazing wheat. Increases in use of nitrogen fertilizer and irrigation, and in numbers of cattle being pastured may explain the increased incidence of wheat pasture bloat.
The primary cause of legume bloat is excessive foaming of rumen contents (Clarke and Reid, 1974) . Bartley and Scott (1969) developed an agent, poloxalene 3, which effectively prevents legume bloat (Bartley, 1965) . This study was to determine if wheat pasture bloat is the foamy type that can be prevented with poloxalene.
EXPERIMENT PROCEDURE Experiment 1. An 8-acre (3.23 ha) field sown to wheat in the fall of 1971 was used beginning April 24, 1972 . Eight rumen-fistulated dairy or beef cattle weighing between 485 and 1437 lb (220 and 653 kg) were divided into two similar groups. Both groups were pastured on highly fertilized, lush, succulent wheat approximately 12 in (30 cm) tall, in early stages of growth. The cattle were pastured 2.5 hr in the morning and 2.5 hr in the afternoon. When removed from pasture, they were examined for bloat and then kept in drylot with water available.
Poloxalene was introduced into the rumen once daily (before morning pasturing) via rumen cannula. Poloxalene was administered at 0, 1.0 and 2.0 g per 100 lb (45.4 kg) body weight. A 2-day repeating crossover design was used with eight time periods ( Experiment 3. This study was initiated, using the 8-acre (3.23 ha) field used in Experiments 1 and 2, on April 4, 1973, when the wheat was approximately 6 in (15 cm) tall, was in early stage of growth, and was lush and succulent. Nine rumen-fistulated dairy or beef cattle weighing between 604 to 1,475 lb (275 to 670 kg) were pastured and after the first 3 days they were divided into three groups based on their susceptibility to bloat. A 3 x 3 latin square design was used to compare 0, 1.0 and (table 4) . A 2-day preliminary period was followed by 3-day treatment periods, with 2-day transition between periods.
Experiment 5, A commercial beef herd (located at Leoti, Kansas) consisting of 112 heifers of mixed breeding and weighing 450 to 650 lb (205 to 295 kg) was used. The experiment was initiated on March 22, 1974. The cattle were grazed on 320 acres (129 ha) of wheat that was approximately 4 in (10 cm) tall, on land that had been irrigated and fertilized with nitrogen, phosphorus and zinc. During the week of March 17 (before the study), five heifers grazing this wheat had died from bloat, and neighboring ranchers also had lost 64 head of cattle to wheat-pasture bloat. The 112 heifers were pastured continuously with only water available. Each animal had a numbered, plastic ear tag. The heifers were scored for bloat each morning and evening using this scale: 0 = no sign of bloat 1 = mild distention on left side 2 = distention on left side with some distention on the right side 3 = severe distention of both sides and obvious discomfort aSold under the tradename of Mol-Mix 'Bloat Guard' Liquid Supplement, National Molasses Company, Willow Grove, Pa.
s Sold under the tradename of Sweetlix 'Bloat Guard' Block, A. E. Staley Manufacturing Company, Decatur, I11.
--severe distress -terminal unless aid given
The cattle were scored for bloat for 2 days, then for 6 days were offered a molasses liquid supplement 4 containing poloxalene (table 5) . After the supplement was removed, the cattle were observed for 4 days, then in succession offered a salt-molasses block s containing poloxalene for 2 days; no block for 2 days; and block again for 3 days. The liquid supplement was supplied in tanks with lick wheels. Six wheels were available for the 112 head. The tanks were placed adjacent to drinking-water tanks. The quantity of supplement consumed was determined daily using a dip measuring stick. Fifteen bloat blocks, each weighing 33.33 lb (15.15 kg) were placed near the drinkingwater tanks.
Periodically wheat samples from Leoti were analyzed for nitrogen fractions. Also sampled and analyzed were a wheat pasture near Scott City where cattle had bloated and died; and a wheat pasture near Manhattan where six rumen-fistulated cattle had grazed without acquiring rumen foam or bloat.
To fractionate the nitrogen components of the fresh wheat samples (refrigerated), a method similar to that of Wooding et al. (1970) (A.O.A.C., 1970) . Ten grams of green tissue from each sample was cut into small pieces [approximately 88 in (.6 cm)], added to 100 ml of distilled water, and chopped (23,000 rpm) for four 15~sec intervals (to control foaming) with a VirTis macrohomogenizer. The homogenate was filtered with suction through Whatman no. 4 filter paper and washed repeatedly with distilled water. The residue was transferred to Kjeldahl flasks to determine insoluble nitrogen. Eighty milliliters of the measured filtrate was acidified to pH 4.5 (acetic acid), heated at 100 C to precipitate soluble proteins, and refrigerated overnight. The mixture was filtered with suction through Whatman no. 2 filter paper and the residue and filtrate were transferred to Kjeldahl flasks to determine nitrogen of the soluble protein and nonprotein nitrogen fractions, respectively.
RESULTS

Experiment 1. Slight foaming of the rumen
contents occurred in some animals on the second day of pasturing. By the third day, rumen contents of most animals were foaming though the foam had not become severe enough to produce abdominal distention. The experiment was started on the third day when sufficient foam was present to test the effect of poloxalene. One gram of poloxalene per 100 Ib (45.4 kg) of body weight significantly reduced foaming (table 1) . Because poloxalene reduced foaming to a greater extent in the morning than in the afternoon, 1 2.0 g level was used during the second portion of the experiment. The 2.0 g level completely prevented foam formation (table 1) .
Experiment 2. Based on the results of Experiment 1, a 2.0 g level of poloxalene was tested. This level of drug effectively reduced foaming (table 2) . Occasionally in the after-noon slight foaming was observed in the poloxalene-treated animals, but it was considerably below that of the controls. A carry-over effect from the drug was observed (data not shown). Because the effect of poloxalene was carrying over to the next day, when the animals were switched to controls, a transition (wash-out) phase was used between treatments in subsequent experiments.
Experiment 3. The results are shown in table 3. During the preliminary period foaming occurred in all animals except one, and abdominal distention was observed in two animals. Poloxalene administered at both 1.0 and 2.0 g levels markedly reduced the degree of bloat. Bloat scores of controls and those receiving poloxalene were significantly different (P<.01). All control animals bloated. Only three animals developed bloat while receiving 1.0 g of drug.
Two of these showed no bloat and one showed less bloat when receiving 2.0 grams. Though differences between the two drug levels were not significant, a strong dose-response relationship was suggested. Also, a carry-over effect during transition periods was evident but was too slight to be significant: Experiment 4. Because of the suggestion of a dose-response relationship in Experiment 3, 1.5 g was compared with 2.0 grams. There was a statistically significant difference (P<.01) in bloat scores between controls and each level of poloxalene (table 4). All controls bloated; only one animal receiving poloxalene was scored (1.0) for bloat. Although the responses to the two drug levels were not significantly different, the data for the transition periods suggested a dose-response relationship. All animals bloated on the second day of the transition period; on the first day all controls had positive bloat scores but only five of the six animals which received 1.5 g of drug had positive scores and only 3 of the six which received 1.0 g of drug had positive scores. The data clearly demonstrate that the effect of both dosages carried over into the first day of the transition period.
The bloat observed in Experiments 1, 2, 3 and 4 was foamy and appeared similar to legume bloat. The foamy character of the bloat is illustrated in figure 1 .
Experiment 5. The results (table 5) show that incidence and severity of bloat were reduced in cattle receiving the liquid supplement containing poloxalene. An effect was observed the first day they were exposed to the drug, and by the third day the effect had reached its maximum. The drug's effect on bloat definitely carried over for at least 2 days after it was removed. Incidence and severity of bloat were significantly (P<.O1) reduced when the cattle received the drug, compared with the two periods they were given none. That bloat incidence and severity were similar during the two periods when the drug was not received negated the possibility that the pasture had lost its bloating potential when the liquid supplement was offered.
Four days after liquid supplement had been removed from cattle on pasture, they were offered blocks containing poloxalene, which promptly reduced the incidence and severity of bloat (table 5) . The reduction in bloat during block treatment, compared with two days before the blocks were offered, was significant (P<.01). Data obtained from days 15 and 16 when no drug was given were not used in the analysis because of an apparent carry-over effect from the previous block treatment. Though the data were limited, the effectiveness of the liquid supplement and blocks in preventing wheat pasture bloat are apparent.
Analyses of the wheat pastures that were bloat provoking are shown in table 6. The north and south parts of the pasture at Leoti used in Experiment 5 and of a pasture near Scott City where cattle had blouted and died (figure 2) contained more crude protein on a dry-matter basis (35.1 to 37.7%) than did a wheat pasture (29.9% crude protein) at Manhattan that was not bloat provoking. Also, the bloat-provocative pastures contained more soluble protein and more nonprotein nitrogen than did the nonprovoking pasture. bThis wheat was pastured during the same period. There was no evidence of bloat.
Discussion
Data from Experiments 1, 2, 3 and 4 show that wheat-pasture bloat is a f o a m y type. Bartley and Bassette (1961) showed that legu m e bloat foams are proteinaceous, and several workers (Clarke and Reid, 1974; Synhorst et al., 1963 ; McArthur and Miltimore, 1964) have shown that soluble protein in legumes apparently is more closely related to bloat than is insoluble protein. Preliminary data presented here suggest a similar relationship for wheatpasture bloat. A total crude protein content o f more than 35% for the y o u n g wheat plant is similar to protein values for bloat-provoking alfalfa plants (E. E. Bartley, unpublisbed) .
It has been demonstrated that poloxalene can control legume bloat effectively (Clarke and Reid, 1974) . R e c o m m e n d e d levels for bloat prevention are 1.0 to 2.0 g per 100 lb (45.4 kg) Figure 2 . Animal that died of bloat. Note stage of maturity of wheat causing bloat. body weight (Feed Additive Compendium, 1974) . It is apparent from these data that similar levels effectively control wheat-pasture bloat. Several studies have shown that molasses-salt blocks containing poloxalene and that molasses liquid supplements containing poloxalene effectively prevent legume bloat (Bartley et al., 1972; Essig and Shawver, 1968; Foote et al., 1968; Scheidy et al., 1972; Stiles et al., 1967) . The preliminary data presented here suggest the two methods may be satisfactory for administering poloxalene to cattle pastured on wheat.
